
This is to certify that the following application annexed hereto 
is a true copy fronn the records of the Korean Intellectual 
Property Office. 



^ i! SI S 
Application Number 



10-2002-0084493 



^ i! 3 ^ 
Date of Application 



2002^ 12a 26^ 
DEC 26, 2002 



Applicant (s) 



91 




Hynix Semiconductor Inc. 



2003 y 06 g 30 



«1 




COMMISSIONEB feg^^ 



1020020084493 



mmm 

[CHdloiSEI 
IM2i2| SAIl 

[^^§£1 SSI 

mm 
[^7^^A^s^sl 

[:?IEf 4=4^^1 



#^ '^7.}: 2003/7/1 

2003.06.04 

^^SIA^ mO|ti:^Si£x-ll 
1-1998-004569-8 

9- 2000-100004-8 

^EIM ^IIS. S^SI. ^dlM feLtoHS 

2000-049307-2 

10- 2002-0084493 
2002 J2. 26 
2003.06.04 

1-1-2002-0430725-63 

2002.12.26 

SAIIAie 

^eiSAIS^^S! HIISS-^S^eiSAIlr?^ 18S 

0 ^ 
OS 
0 s 
0 S! 



1020020084493 2003/7/1 



1020020084493 "^^V: 2003/7/1 

^ ^^^^ ^-^a ^ ^^3]^<^^^ ^^4^ ;^l7l^o)] 4^ 

^'goll^^Sl-^ BPSGel^ ^^^^1-^ ^711; ^1-71 BPSG^]- TEOSs> Sfe 
HDP ^^^^ ^5^1; ^7] TEOS^ SEfe HDP ^sl-B^-s)- 

BPSG^# ^f-^}*^ ^7] ^£^4^ 4*^1^ ^1-71 7l^i 

S.'^^^l ^1-71 >^>7l TEOS^ 5E^ HDP -J+^^^af BPSG^^ ^]7]^^ 
st^m ^is^J-*^^ 

«]:J£^l4x;^} {METHOD FOR FABRICATION OF SEMICONDUCTOR DEVICE} 




1020020084493 %^ '^^A- .2003/7/1 ' 

£ 21- ^2i^M, l-^^^^ if-^>^ 7l^(20)<^l ^^^(25) sflelol 
S-S. Hfl^l^l^^ ^^^^(25) M.^}^^ 7ll<5lH^^(Gl, 

G2)ol tifl^lsjo^ o;[T:f. 

c^7lAi, S.'^^S. '27'^ ^^^^ ^^^^Slfe e^*^ 

l:a.^tfl^.%Vs.] 27 

7llolB^^^H21)^ ^S^^ T^l'i^ ^^l-g-^fJl, ^£5]-(22)^ ^^i^, ^^^^ 
^Sj-^- e^^^ ^e^Al-o]c c]-£- ^^sl-o^ Af-g-^cf. -sV^pV^H 



1020020084493 %^ 'U^}- 2003/7/1 

SAC ^^ofl^i ^ ^4 SAC 

Tflc^lH^^ sl]^(Gl, G2)^ «J-^l^>7l ^614. 

<^l^^i, Tllols^^ ^^(Gl, G2)^^^]^] ^<^^-(25)<^l ^-^ Si4 
CMP ^^l^H ^^^(25)<>11 f eli|«H -H^ 

I^^^cfl-a-t^l 36 

^^^^ 

£ 3c^ ^^sl ^^^^ #e-lii(28)7> ^^^^ M-E^-'^cf. 

BPSG5]-# ^^^*]-^ ^7] BPSG^ -^-^1 TEOS^ HDP ^^-^^^ ^^^*>^ 

^^1: ^^7] ^ic^^oflA] >^i-7l TEOS^ afe HDP ^51-^21- /a-71 BPSG^^^ ^^n^ 
^7] ^s^^^n^ ^\^]9] ^^7] 7]^<i €^ 



1020020084493 2003/7/ X 

^<?1^H43)^5. # 
SAC ^^oll^i ^4 HS-^-^a^ ^ ^4 :g-Al6)l SAC 



1020020084493 #^ "a^- 2003/7/1 

[^^cll^j-*^^] ^^^J: 57 

o]o]^], TflolH^^ 3ll€(Gl. G2) A>^<^l^i TEOS^^ HDP ^5|-^^(45b)'^l 
^1-^ "^4 4^-^^ CMP ^^l^H ^'a^(45)<^l ^^^<^ ^^S. 

Ii^i:fl^l-*J-^] 58 ■ 

£ 4c^ 4^5] ^El^l #eill(48)7l- ^^^sl 
^^^^ 

^V7i ^:£^i-2flEioi ^A^^ ^Tgoi] 3gEj-5).^ BPSG^# ^^^t}^ ^n: 

^7] BPSGsj- ^Hl TEOS^^ HDP ^-^^^ffe ^^1; 

/a-^l ^i'^'^'^lA-l ^J-7l TEOS^i- IL^ HDP ^V7i BPSG^^^ 



1020020084493 %^ '^^}- 2003/7/1 

5lS<^^^ ^7] ^7] TEOS^ ^fe HDP ^51-^1-4 ^7] BPSG^^ ^l^l^Vfe ^^1 



1020020084493 
[£ 1] 



^ 'U^}- 2003/7/1 



1020020084493 



^ <U^}: 2003/7/1 



[£ 21 

20 




▼ B' 



1020020084493 



^ '^iT.}: 2003/7/1 



[g^oj^j 0030 

[XilSSXH 2002.12.26 

I^^SSI SSI .&^n\±X[ 

fofgoj g = METHOD FOR FABRICATION OF BITLINE OF SEMICONDUCTOR 

DEVICE 

ISSI2J1 

[SSI , ^^'SJA^ 5F0|M:^a}£x-|| 

[gojoi^c] 1-1998-004569-8 

[SSI md\m21 

m^m^B] 9-2000-100004-8 

[xissaaiAFi a^lA^ ^^iaf aaiii, e£lA^ 

i^m^^mm^mi 2000-049307-2 

[^S2i ^es:?ii 01^3 

[^S£l Sgfi:'!! LEE. Sung Kwon 

[^eie^a^l 640301-1268621 

i^m^m.] 467-860 

[^4:1 s:'ii oi£!Ai ¥^^e mmno\u.m 706-1401 

[^^^1 KR 
[^^SXH 

[^S2i ^gss'ii oiei^ 

[^S2| SSS:J|1 LEE.Min Suk 

. [^ei^^asl 720815-1009119 

[^eeim] 463-010 

^j\B ^yAi ^^=p- ^j}m 121 ^^^¥^o^E^s 

305-1302 

[^^^1 KR 



1020020084493 



mJ.[: 2003/7/1 



imm 

[g¥A1^] 



^1 AI-61 

CD C> ^ 

KIM. Sang Ik 

571020-1162123 

463-480 

^^Ai s^D^s ^ 

203-1503 
KR 

xii42^2i T?§oii 2imoi ?l2^^^ol 

aiei 



19 

0 

0 



0 

29.000 ^ 

1. ^^►/H- SAi|AH(£S)_1 



29,000 a 

0 a 

0 a 

0 S! 



1020020084493 - #^ '^^1-: 2003/7/1 

1- ^^^^V^ ^^1; BPSG5> TEOS^ £fe HDP ^51-^^. ^^^^Vfe ^tI]; ^>7l 

<^^^]^^ 4^7] TEOSSi- HDP ^V7l BPSGBi-# ^-f-^rl-o^ >^V7l ^:E^3|)^ a>o] 

^aS. ^1-71 ^7] ^7] TEOSe]- HDP ^S|-E]-32f ^1-7] BPSGe]-# ^iT^t]- 

^ ^^l* i-t^}^ ^£^-11:^1^} ^l^«c]-^# ^l^ttt^. 

:£ 4d 

SAC, #2.^:^, ^^(Enchroachment), TflolH^^ ^ll^, ^z^-. 
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H 1^ SAC MA ^ 7ll^^ ^^j-^ ^tb >^-fl^ ^^21 3^13 SEM A>^. 

£ 2fe #H.iii SAC ^^<^1 ^S.^ S..^]^ 

£ 3a 4^1 £ 3d^ ^ l-i: A A A-A' ^ B-B' l^ltt f^2fl7l#oll 

H 4a £ 4d^ £ 1^ 44 A-A' ^ B-B' «J-*j=^S ^#^?!: ^ ^^^4 



40 : 71:^ 41 : TllolB^^s]- 

42 : TflolB^^-g- 43 : ^l-^^f^^a-g- 

44 : ^14^^15]- 44' : Aiz|^^]ni- 

45a : BPSG4 45b : TE0S4 Sfe HDP ^2|-4 
48 : 49 : S.m.^]^]^i^ 

Gl. G2 : TflolH^^ 
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50 : TEOSB^- HDP ^sfsj-j!]. BPSG^<^1 ^iT^^ ^J-eJ) 
[^^'^^ 

<13> ^ ^^^.«]:£^1^;<> 4. ^^ ^S. ^oil 

Sl^'g^ ^Hl di^/3.efl?l f ^JCPost LPl Source Drain; PLSD) "E-^^^] ^^S)S.<^^<^1 

oM ^^^A] 47] (Self Align Contact; <^1$> SAC^l^- ^) 

Aiz]- wj-Aio] ^Hi?]:, SAC ^4 Aiz]-^ ;g^ofl 3.^ T^^o^ 

^. ^^)^ 1:7H5M, ^^£71- ^7]-^^^ 4^^#^ ^^w] 

(Aspect ratio)^ t^^ItII , ojsj^V f^^w]^ f^7]-^ 1^ ig^^ ^^^a] 

<i5> 44^^. SAC ^4-*^! 4^ ^'^]^ 4^4 -$-#4fe 'S^C 

3.^ 7ll^^)# ^cfl^ 4^ #4 -^il^^ ^44^ ^^4^5. 

BPSG(Boro Phospho Silicate Glass)4-i- "^^r- 44^1:4. 

<16> £ 1^ SAC 44 ^ 711^^ 4^v^ ^il^^ SEM Afxl-s- £Al*V 

4. 
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<17> s. 15] (a)fe SAC ^ ^H^i-3|lEi(110) A}o]6\] 4^2] 

(120)<>1 -£>^l5-]-Jl ^-^o^, ^^*(120)<^1 ^J£^4€(110)4 Jil^}3^1-fe 

^^*(120)4 -^l^^H 1<?1^^€(100)'^1 ^^js]^ $14. 

<18> o^7]^^, ^H^i-sfl^dlO)^ TflolH^^ oiq., SE^ 

<19> H 1^ (b)fe £ isl (a)2l ^ ^^^(120)^ 7Bt^^1- 

<20> ojeit^ 4^^^ ^-^ ^l^^^<a^sll€(100)^ ^z]- ^^^^ JiB^^l-o^ 

-i-^ Ir^Ml -g-^-n^ .olei1> ^^Ml 4^-^^ 4?]- ^^e^-sfl^ 

(100)^ ^<^4(130) ^^^f^l ^^5*H. <='l^ w>£^lit;^>s] ^xll^io] g 

<2i> ^^^]] v\]SL^ ^^Pt\, DRAM(Dynamic Random Access Memory) ^13: ^ 

(Selective Epitaxial Growth; <^ls> SEGBl- ^) Sfe f^z}" ^^1-^ ^} 

^sIS'^^oil c]]^ PLSD ^^Ittcf. 
<22> j£ 2fe SAC ^^^'^l £^1^ 

<23> £ 2* ^Stl^, Sf-^m 7l^(20)<^l ^^^(25) sfl^o] ^-^a^ 0.5. wfl 

oio.q^^ ^^^25) 4€4 S^fs)^ 7l1olH^^(Gl. G2)o] 4^ Hfl^l 
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<24> c^7]^, H^^:£'.i2'fe €eizL ^^^4 Sl^^^ ^, 

X-r% -i'^^i:, Y-Y'^ ^^^^^^^ ^^"i^. 
<25> H 3a>B^l £ 3d^ -£ 1# a-A' ^ B-B' ^^tt ^efl^l^^fl 4a. 

<26> ^^i, £ 3a«^l tifSif ^o], ^£^1^^1-1- 01= 7] '^"^el 

71^(20) ^^ofl 7flolH^^nT.(2i)4 TllolS^^-g- ^H5i-(22)34 ^]-:5-D]-^3-g-^'^m23) 

a-g- ^<?l^-(23)/7flolH^^-g- ^£^-(22)/7flolE^^B^-(21)o1 ^^fi^ TflolS^"^ 
^^(Gl, G2)# ^^^^4. 

I&fe ^elAfo]^ cfS jn- A>^*V4. §>cp].>,3^ 1°^^H23)^ 

f^^^-^-g- ^^^4^ T^m-^ Aj-g-^^S.^, ^5^11 ^^^^ 

SAC ^^<^lAi ^2^- HS-Sil-'y^ ^ ^4 ^A]o\] SAC ^;^oilAi tI] 

^1^^^ 311^(G1, Q2)^ «oM*>7l ^ojq-. 

<28> C]<>^^-^, ^5).nV ^jcgo:) Al z]-;§ ^ nV(24)^ f^^i"^}^ 4, 7ll<^lB^^ sfl^CGl, G2)^l 

^A^€ ^t^^-a^ 9^711 ^aV£):E# ^V4. , 



"in rr 
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<29> ^z^^7]^^(2A)o] ^^^^ 7^(20) ^^ofl f^^^ol ^ TflolB^^ i^l^CGl, G2) 
^e|Al-7l7l ^ t AV^ni. ^]<go] ^^^n]-(25)4 ^3j-^H , ^^e|(25)^ BPSGCBoro 

Phospho Silicate Glass)^^^ ^l-§-t!r4. 
<30>' o]o]X\^ ^i^^(25) ^€ ^}^^3.9l S.S.nA^iB i^€(25)-i- 

trf^, iS2fl;^l^H 2||^(26)# ^zl-^^HS. ^'=!^(25)^ ^^2^.^^ ^4*H 1*^^ 

(X-X')<^lAi TllolB^^ 3ll^(Gl) aH^^ 71^(20) <^^(<^l^<:fl, 

l-^t^)# i^#Al7l^ ^€^(27)1- ^^^tb4(B-B' «J-*j=^^ ^^<^lA-1fe 

^(25) A].o]s] 7]^(20) '^^ol 
<3i> ^ 3b^ tsin ^^^t ^€--^(27)7} ^B^Hflcf. 
<32> ojo^A], i£efl;^l>hE (Photoresist strip) ^^l^H 

4^(26)4: ^l7l5:>al, Ir^f^l -§-^-«^ ol-g-*> A-fl^^ ^^^t ^^l^H -^--LVl-^ ^1^^ 

5H. ^#-^(27)3^ 7l]^^l- 

<33> 0_^«.(27)7l- ^A^^ ^^0)1 ^EiJ ^A^^ o^*). ^^A^ -^^"^ 

(26) ^A^Al 7]:&(20)<^1 ^7l^o.g. ^4, 

^<^1 Ti/TiN -f^ tiflHlc>lB]-^ i^l: ^S. $X^. 

<35> olo^Ai, TllolB^^ 3il^(Gl, G2) ^^o\]^] ^^^H25)<^1 ^a-^ ^fe <?!l^> 

CMP ^^J^ ^^l^H ^<a5^(25)<=>ll ^tfl #sl3.(28)» ^ 

<36> £ 3c^ €5ia(28)7l- ^^^^ M-Bf^flnf. 
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<37> o]o]A]^ s. 36^] H^1€ 4^4 ^-^l ^4 -f^ ^^SlS.*g^(Y-Y')«=>)l>^i 

^ ^^^(25)^ 

<38> ^^l^o.s.^ 1<^^(X-X') ^o^4 '?]:^ p}4^i^j^>fe ^^efl^^lcim 3fl^(29)^ ^^^^ 
BOECBuffered Oxide Etchant) 5E^ HF -^^ -^^-^ ^f-g-^H ^^^l^-^^ 
(Y-Y')<^lAi^ ^^^-(25)^ 'Jd^^^^^ ^sflTltbt^f. 

<39> ^V^, ^^^V Al-g-^V ^zj- ^ ^g-oflo] ^^5|^«^^(Y-Y')«^1 

<?l^tl: ^i^^(X-X')^S -g-^o] ^^(Enchroachment)^l-7]l €4(31). 

<40> o]^ o]^ f '^^(X-X')o)l^i^ ^'?!4(25)ol ^^s]<>i #&)I17> 

(32). ^^1, ^d<d4(25)^S. AV-g-sl^ BPSG4^ ^-f iSefl:^l^B4^ ^#^'^1 
4^71 nfl^oil BPSG44 ^Seflxl^^m ^^ill- -§-^ol ^^(31)§f 

^ ^^(30)# ^^^5Al^4. oje^^v ^^(30)^ ^ «-e]i- ^tb CMP ^^^1 (IP ^4^17]- 
y7]7]i^ o]s. oisfl tilH^^y^^ ^^^^ SAC ^2^- ^^^<HlAi tilH4^ ^71 

<41> ^ ^l^o. ^^^^ ^^7]^^ ^^]^^ «fl4^>7l :^lo>€ ^^^^i. # 

•yt!: 'L>£^fl^4^ Ir^-i: ^c^^ll" ^ «V51^flJ^4 ^l^^c}''^^ ^l^^^tfl a ^^ 

^1 ^4. 
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^Tfl; ^1-71 BPSG^- ^Hl TEOS^t HDP ^Vsl-^^ ^^^^[^ ^^1; ^^7] ^i^'^<^l 
^1-71 TEOS^ 5&fe HDP <LV5l-^3f ^7] BPSG^^ ^-f^V*^ ^^7] 
7] 7]^o\] #s1iil- ^^^^>^ €^^# i£ 511^1 n 

^o^7l ^^SlS.*^^^ ^J-7l ^J-7l TEOS^i- HDP ^1-7] BPSG^^^ ^iTls}^ ^ 

^11- S,^^^ ^^^n^T.} 



<43> ^ ^^'^^^ ^^1^1-^^ ^>-§;£)^ BPSG^^^ iSe^]^l:f:Hi?f^ 4??- 

^^1] PLSD ^^^.<^l-^i^ ^^^1-4 iSefl^l^iH 31]^ ^cflo] ^:^sH 

iii^ 1:^-1: ^Efl^fe «oM*]-7l ^^)] 7llolB^^.^5] ^h^s))^^ ^^^^ 

tilJil2^ ^^j-^o] -f^tb HDP(High Density Plasma) 'S'^^- ^fe TEOS(Tetra Ethyl Ortho 
Silicate)^* ^l-g-f-je.^.'Wl , f^"^ ^tj]^!^ PLSD 

oJlA^o] ^6Bo]] i£2^1;^liH ^<^?^- AVoja] ^^i- wj-;^] ji;^]- ^cf, 
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<44> ol^V. ^ ^^^^1 7l#^«^H^i #^51 7^1^^ 7>^ 7^7} ^ 7l#^ 

^ItV ^Alofli- ^^M]t}7\] ^A^^^-. 

<45> £ 4a L]]^] c 4(j- 1^ z]-4 A-A" ^ B-B' ^ ^^^^1 

<46> 4a^] iA]^ a]-s>f ^o], tiVi^ldii;^]-!- 0)^7] <^^] ^±7} ^^^^ 

7]^(40) ^H] 7llolH^<g^H41)4 Tll^lH^^-g^ ^He]-(42)4 ^fsof^H-g- ^<a^H43) 

a-g- €^^(43)/7llolH^^-g- ^H^(42)/7llc>l3^o^B|-(41)o] t^S^ >11<^1B^^ 

fffiEiCGl, G2)^ ^^^tVcf. 
<47> 7flolB^^^5]-(41>^ ^V^bV Tll^i- ol-g-^>jL; Tfl^lH^^-g- ^-£^^(42)^ ^ji^, 

^91^(43)^ ^el^^sj-^ Sfe ^2^§A>2l-^^tf}- ^2)-^ A>-g-tb4. 

^5)-^ >^l^<y f^^^-^-g- €<a^3)-^ ^Z|-A1^U11. ^V- ;^|<g^ Aj-g-f- O.^M) , 

^^^^ SAC ^^<^lAi ^4 ^ 9XS.^ t4 ^^I'^l SAC ^ 

4 ^^i^i Tflols^^ 2ll^(Gl. G2)^ «o^^l^>7l ^ol4. 

<48> ojo^A^, ^Sj-nl- ^z]-^^]n^-(44)^ 7|]olH^^ ^€(G1, G2)<^1 
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<49> Aizl-;^^^inT.(44)o] ^A^^ 71^^(40) ^ 711<=>1S^^ nmGl, G2) 

^4 ^^^^ JlB^^fo^ 2?^ ^2:^ ^^^^ ^^^W. 
<5i> ^, BPSG5]-(45a)^ cf^^^^j-t!: ^, TEOSb^ HDP <il-5}-l]-(45b)# 

^1^ TEOS^s)- HDP ^^^^^ BPSG^Hl ^^^o] '^^^ 

<52> ojo^A^, TEOS^- HDP ^V5)-ei-(45b) ^^^1 ^J>ia^] imefl^l^B sfl 

€(46)# ^^^tV iif^, i^mefl^l^i:^ n^^UQ)-^ ^^^^}d^3.S. TEOS^ HDP^S]-^ 
(45b)2l- BPSG5]-(45a)-i: ^^^^S (X-X' )<^1>H TljolB^^ sll^(Gl) 

71^(40) '^^(<^l?lcfl, i^/Hefl-y ^^-^(47) 
1- ^-^^?b4(B-B' ^f-^l^i^ ^'?^^K45) 4^1^ 71^(40) 

<53> s 4b^. ^$^(47)7> 

^^^^ ^^l^V'^^ ^4 -^^V^^ m^}^, ^€^(47)^ 7)1^^1: ^^Al^cf. ol 

afl, #efl^ BPSG^-# ^#-^3. A].^^]-^ :^^o\] M]^ ^c^n]-o] aIz]-^ yj-^]^ ^ 

<55> ^s«.(47)7]. ^A^^ ^^oi] ^ei::t ^^^^ ^£a^ 1-^^ ^2}-^H -2.^^ 
(47) ^^^A] v^^^ 7]^(40)<^1 ^7]^ t»-4. 
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-^<^1 Ti/TiN -i-sl mie:iom-^ if^^ ^£ 
<57> ojojxj, TllojH^^ 2ll€(Gl, G2) ^i-^<^l^i TEOS^i- Hfe HDP ^2l-°>(45b)^l 

u-^ El-7j)o.^ CMP ^^^^ ^^l^H ^-^^^45)011 ^^S\o] A]S. r}^ 

<58> s 4cfe ^el^ #elzL(48)7> ^^^^ i4Bl-^4. 

<59> c:'lc:>lA^, £ 4d<^l H^]^ W]-S!l- ^o] ^Xl Ajz^- ^ (Y-Y* 

^ TEOS^^ iE^ HDP -t]:^^K45b)4 BPSG^H45a)^ ' 50' ^ ^^o] ^t]^^^ . 

<60> ^^-iHo.^, ^|cg^(X-X') ^1--^ \]:^ 4^^Js:]-^ i£efl;^liS n^U9m ^^^^ 
cf^, s|)^(49)^ <i^44^a5. ^^^5.<^^(Y-Y' )<^1>^S1 TEOS^^^ 

HDP ^^^(45b)4 BPSGSl-(45a) ^l^l^nf. 

<6i> o] ^Ai A]z| -g-^o,^ BOE ^fe HF -§-"5^^ ^f-g-W. 

^, BPSG^^ ^ 5gEi.s|.^].5i II Aj.ti.oii i£e^l^lAi:ES!l- «1H^ 

^ HDP ^Sl-s]- TEOSe]-^ ^-S-^-as-^l , XSefl^l^B^ ^^^^^ 

^]^, PLSD ^"S^^S..^^ ^}^^^ BPSG^^ ^mefl^l^iH^^ 4^ 

o.^ <?l5}) PLSD ^^^i^i^ ^-a^^^ 3LS.£fl;^li:& -g-^o] ^^^> 

<^ m^}^ i^^i^ ^ ^^1.^11. ^^0} m^. 
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^1-71 ^£^i-B|)^ol ^A^^ ^i^ofl 5gE]-5|.^ BPSGs]-^ ^^^s]-^ ^711; 
^1-71 BPSG^- TEOS^i- afe HDP ^^^^ ^^1; 

^7] ^gcg^ofl A^ ^7] TEOs^ SE^ HDP ^>S|.B]-4 ^7] BPSG^-^ ^7] ^ 

^7] ^7] TEGS^ HDP ^nn^- ^J-71 BPSG^^# ^iT^Sj-fe 
1- i^^}^ 
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